Objective: Interventions targeting the early childhood period (0 to 3 years) help to improve neuro-cognitive functioning throughout life. Some of the more low cost, low resource-intensive community practices for this age-group are play, reading, music and tactile stimulation. This research was conducted to summarize the evidence regarding the effectiveness of such strategies on child development, with particular focus on techniques that may be transferable to developing countries and to children at risk of developing secondary impairments.
Introduction
Childhood disability affects a large number of children, especially in low and middle-income (LAMI) countries and a recent review showed that the prevalence for some of the common childhood disabilities in LAMI countries varied between 0.4 and 12.7%, and for intellectual disability between 0.09 and 18.3%. 1 Thus, it is of utmost importance to prevent childhood disability, especially intellectual disability because it affects such a large population. Based on the recommendations of the Bellagio Child Survival Study Group 2 and the findings reported in The Lancet Neonatal Survival Series, 3 it is evident that early intervention has a major role to play in childhood development. More recently, The Lancet Mental Health Series 4, 5 and The Lancet series on child development [6] [7] [8] highlighted the importance of early childhood interventions in preventing modifiable environmental factors responsible for causing mild-to-moderate intellectual disability. Engle et al. 6 provided a framework where psychosocial and biological risk factors along with poverty had an effect on neuro-cognitive development, which in turn determined the cognitive, socio-emotional and sensori-motor development of the child. Although much has been written about nutritional support, immunization and proper maternal and child care, little information is available about the effect of techniques such as play, cognitive stimulation in the form of reading and music or massage on early child development. Available literature seems to suggest that the above techniques are important and useful to neuro-cognitive and sensori-motor development, and in the process reduce neuro-cognitive deficits. However, there is no published systematic review of the evidence for impact in low and middle-income countries, which have a high prevalence of childhood disability, especially intellectual disability. This arises out of the effect of some or all of the components outlined in the framework by Engle et al. 6 The aim of this review is two-fold. First, we collated information on the effectiveness of play, reading, music, tactile and/or motor stimulation and basic maternal and child care (MCHC) in reducing childhood disability. Second, we evaluated the feasibility of implementing such techniques through community-based programs in LAMI countries. As most of the above-mentioned techniques are relatively easy to deliver because of their low cost, low usage of resources and little training, it was generally considered that even effectiveness-related studies done in high income countries could be suitably adapted into LAMI countries. Hence, the scope of this review covers major research in this area from across the world, although its targeted population is children, aged 0 to 3 years and living in LAMI countries.
Methods
Relevant electronic databases were searched to identify appropriate articles, and information was collated from the reviewed articles. The initial search was conducted in April 2007, but this was supplemented by adding newer articles that became available through January 2008.
Search strategy
Five electronic databases were searched, including PubMed, PsycInfo, Embase, CINAHL and ERIC. The Cochrane Reference Library was also searched. The terms used for the search were early intervention, play, music, reading, motor stimulation, cognitive stimulation, child development, parenting, positive parenting and child health care. The search was limited to the age-group 0 to 5 years. No other limitation was applied, except in the case of the ERIC database which was limited to post-1993 journals/documents pertaining to early childhood education to limit the number of articles to a manageable number. Both text words and MeSH or Emtree terms were used.
For the purpose of this review, the definitions of specific interventions were kept broad to gather the largest number of studies done in that area. Play was considered to be any interaction between the mother/caregiver and the child involving toys and/or games. No limitation was specified regarding the modalities of the interaction, such as structured/unstructured or group/individual. Cognitive stimulation involved reading and music. Reading was characterized as either shared reading of a book between the mother/caregiver and the child, or preschool education through teachers/parents. Music was defined as singing or humming to the child by the mother/caregiver. Tactile stimulation included massage therapy and Kangaroo Mother Care (KMC). Basic MCHC included basic community-level child-care strategies that community workers deliver to parents.
After removal of duplicates, each article's abstract and/or title were scanned to see if they fit the required study selection criteria, which are outlined below. Hardcopies of the relevant articles were then reviewed in detail using study criteria to confirm their relevance, and the reference section of each article was also searched for other relevant studies in snow-balling fashion.
Selection criteria for the review
The following search criteria were applied:
(1) Studies describing interventions related to reading, music, play, cognitive/tactile stimulation and parent-child interaction (PCI) were included. The interventions had to be such that they could be applied in large-scale community-based projects, aimed to optimize neurodevelopment. Thus, the focus was on preventive rather than rehabilitative strategies. (2) Some studies conducted in neonatal intensive care units were included as long as the outcomes were measured using techniques that could be applied in the community. (3) The interventions had to have specific mention of play or games; cognitive stimulation such as reading or music; tactile stimulation such as massage or KMC or basic MCHC techniques that led to improved PCI as core components of the intervention. (4) The interventions should have started and measured outcomes at any time before 3 years of age. Some studies with long-term follow-up periods, however, had interventions extending beyond 3 years. (5) Systematic reviews, randomized controlled trials (RCTs) and quasi-experimental, cohort, case-control and cross-sectional studies were included as per the current understanding of evidence regarding clinical practice, where systematic reviews are considered as the highest level of evidence.
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(6) The focus was on studies rather than articles. For studies with multiple publications, emphasis was placed on identifying the most informative ones and those reporting on long-term follow-up. 'Studies' for this review included different programs, interventions or research including systematic reviews of particular interventions. Individual studies already included in a systematic review (including Cochrane) were not included separately. The objective was to treat systematic reviews as the highest level of evidence and to avoid duplication of an existing review. (7) Studies involving special populations like Down syndrome, cerebral palsy, autism or any specific form of disability were not included. (8) Editorials, letters, case series and general review articles were not included.
Data management
Each study was reviewed in detail to gather information about the following aspects: country of research, study design, subject selection, intervention, assessment techniques and outcomes. An electronic database was created. Each individual study was assessed in terms of quality to look for bias, confounding, use of appropriate statistical methods and power estimation, use of validated tools, blinding, handling of attrition, study design and sampling strategy.
Based on the information gleaned and the quality of the study, an overall comment about the effectiveness of the study with respect to the interventions was reached and these have been summarized and discussed by intervention type (e.g., play, reading, music, KMC, massage, basic MCHC). The countries were categorized into different annual income group countries based on the World Bank criteria using Gross National Income per capita (in US dollars).
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The groups were: (1) low income, <$875; (2) lower middle income, $876 to $3465; (3) higher middle income, $3466 to $10 725; and (4) high income, >$10 726. A fifth group comprised of studies conducted across multiple countries. Although reviewing the literature, it was found that the studies could be grouped such that to start with, there was a minimal set of interventions and more interventions were added on to that initial package. Thus, the following combinations were identified: play; play with reading or basic MCHC including growth monitoring; reading; reading with basic MCHC; music with/without play or reading; KMC; massage; and basic MCHC.
Data analysis
The study was primarily descriptive in nature and tables were generated based on the different combinations of interventions.
Results of statistical analyses, if available, were noted in the tables.
Results
The results section highlights key qualitative information about the studies. The evidence is arranged according to the interventions and summarized in detail in various combinations in Supplementary Tables S1 to S8 . Overall, 76 articles corresponding to 53 different studies met the study selection criteria and were included in the final dataset. A detailed description of the search results is given in Box 1. Four studies (7.5%) were from low-income countries; nine (17%) were from lower-middle income countries; three (5.7%) were from higher-middle income countries; 31 (58.5%) were from high income countries; and six (11.3%) were multi-country studies comprising of different income group countries. Twenty-two studies were conducted solely in a population within the United States. Among LAMI countries, Jamaica (four studies), China (three studies) and India (two studies) had early childhood intervention-related research done in their population. However, there were another six multi-country studies, which involved both LAMI and high income countries.
Although, the 53 studies could be categorized into a number of ways, they were categorized based on study designs. Systematic reviews or non-systematic but comprehensive reviews were considered as an individual study for the purpose of this particular research and there were seven (13.2%) such studies. The other study designs were: RCTs, 24 (45.3%); quasi-experimental, nine (17%); crossover, 1 (1.9%); cohort, 9 (17%); case-control, 1 (1.9%); and cross-sectional, 2 (3.8%).
Studies related to play
Studies involving primarily play as the mode of intervention utilized one of three study designsFRCTs, quasi-experimental and cohortFeach of which have strengths and limitations. Evidence for impact of play is detailed in Supplementary Table S1 .
RCTs and quasi-experimental designs. Powell et al.
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conducted a community-based, stratified RCT in Jamaica, where clinics were randomized to control or intervention groups and for 30 min per week community workers taught parents ways to interact with their malnourished children using home-made toys. At one-year follow-up, children in the intervention group showed significant improvement in development quotient, hand-eye coordination and speech development. There was also improved PCI. In another study in Jamaica, mothers who were taught to interact with their children using play and songs showed significantly better problem-solving ability and development quotient at 24 months.
12,13
The Mother-Infant Transaction Program [14] [15] [16] was an RCT conducted in United States, which followed up their study population for 9 years. Low birth weight (LBW) children were randomized into intervention or control group and a third group of normal weight children were recruited as an additional control group. A strict protocol was used to teach parents skills regarding interactive play and knowledge about developmental issues related to their child. The parents were provided with daily sessions for 7 days until their discharge followed by four home visits for the next 3 months. Although initial assessment did not reveal significant differences between the groups with respect to the child's development, assessments at 9 years showed that those in the intervention group performed as well as the normal children whereas those in the non-intervention group continued to show significantly worse development relative to the normal children. Almost 87% of the original cohort was interviewed at 9 years.
In another US-based study, it was found that mothers who were exposed to information about child development and were taught about play, showed significantly greater understanding about feeding habits, asked more questions related to child development and sought more medical advice compared with those without such knowledge. 17 Each of the studies described above used appropriate techniques to account for confounders and used standardized tools to assess the outcomes.
In the United Kingdom, the Sure Start Local Program 18, 19 used a wait-list design wherein parents of children aged 9 to 36 months were taught play, learning skills, child care and health and special care using home visits tailored to individual needs. Mothers in the intervention group with younger children reported significantly less chaos and those with older children showed significantly greater acceptance of their children. Chaos was defined as being disorganized, noisy and lacking any routine. However, teenage mothers and those from lower resource settings showed significantly worse child-rearing practices. In Brazil, Eickmann et al. 20 matched 156 children and divided them into a control and an intervention group. The parents belonging to the intervention group received home visits during which they were taught about PCI when their child was 12 to 18 months of age using age-appropriate toys. Children belonging to the intervention group showed significantly higher development quotient at the end of the intervention. The mothers in the intervention group showed increased confidence about child rearing, though this was not tested for statistical significance.
A quasi-experimental study from Jamaica 21-24 divided malnourished children into different combinations of food supplementation and psychosocial stimulation and control groups and followed them for 18 years. Until 4 years of age, both the supplementation and stimulation groups continued to perform significantly better on developmental indices compared with control groups, but at 8 and 18 years of age, psychosocial stimulation seemed to be most beneficial.
Cohort design. Gofin et al. 25 found that more than 4000 Israeli children exposed to interventions that taught mothers to use verbal and play stimulation while interacting with their children had significant improvement in development quotient and mothers with more education performed significantly better. In another study in Jamaica, [26] [27] [28] three cohorts of children were enrolled: (1) malnourished but receiving no psychosocial intervention; (2) adequately nourished; and (3) malnourished and receiving psychosocial intervention. The parents of the last group of children were taught PCI skills, and their children received psychosocial stimulation using age-appropriate toys for 2 years and were followed-up until 14 years of age. Those in the intervention group continued to show developmental indices that were between those in normal children and malnourished children who received no intervention. By 14 years of age, the intervention group (i.e., group 3) performed as well as the normal children.
In India, the Not By Bread Alone Project, 29, 30 provided stimulation in the form of play, singing and verbal interaction to children in an orphanage in Delhi. Those caring for the children acted as their parents. The intervention was done in two, 1-year phases and involved children aged 6 to 30 months. Using standardized tools, differences in pre-post assessment of development indices were significantly higher following intervention; the caregivers were also satisfied. In the second phase the pre-post assessments were done every three months because the average stay of children in the orphanage was between 3 to 6 months.
Studies related to play, reading and MCHC including growth monitoring Supplementary Table S2 provides details about the studies involving the above package of interventions; RCTs and cohort designs are the two types of study designs employed for these studies.
RCTs. One of the largest RCTs involving a combination of play, reading and other MCHC interventions was the Infant Health and Development Program in the United States. [31] [32] [33] [34] About 1000 LBW babies were exposed to an intensive training using weekly home visits for the first year followed by alternate-week visits for the next 2 years. Two groups of LBW infants were included (weight <2000 g and weight between 2000 and 2500 g). Parents were taught how to interact with their children using age-appropriate toys and books. The study population was followed until 18 years of age and it was found that those in the intervention group, and especially the relatively heavier children among those with LBW, had cognitive performances similar to normal weight children. Black et al. 35, 36 also found in their population of failure-to-thrive children, that those randomized to receive comprehensive home intervention that included MCHC support and parenting skills, performed significantly better cognitively than the control group and also showed significantly better growth, especially at 8 years follow-up.
In China, it was found that premature infants exposed to an intervention that involved training of parents using appropriate visual and auditory stimuli and toys led to their children having significantly better psychomotor and mental development indices at the end of 2 years of intervention. 37 In the United States, one study showed that children of parents who were taught appropriate parenting skills performed significantly better on cognitive skills, and their abilities were dependent on maternal education. 38 A similar finding was noted in Turkey where parents who were provided parenting skills, by pediatricians, which focused on optimizing their child's development showed significantly increased satisfaction with their pediatricians. 39 The study also showed significantly improved PCI especially in the form of more use of toys at home and more frequent reading by parents to their children. In Canada, researchers found that child psychomotor development, mother-infant verbal communication and parents' responsiveness to their children were significantly higher in those mother-infant pairs who had been provided interventions that taught parents skills to improve PCI using age-appropriate toys and other parenting techniques that included providing a specially developed training curriculum, compared with controls. 40 Cohort design. Cohort studies showed similar outcomes as RCTs. Barrera & Rosenbaum 41 found some effect of structured home visits on parenting skills among mothers belonging to a high-risk family like broken homes or those with drug problems. However, the children's psychomotor development did not show appreciable changes. Researchers also found that even in high-risk populations (e.g., low income, 42 Latino, 43 ), intensive structured training using toys and books and teaching other PCI-enhancing skills resulted in significant improvement in PCI and variable increases in cognitive development of the children. The Brookline Early Education Project 44 found that intensive use of libraries, toys and parenting skills training until kindergarten led to significantly better health outcomes even at the age of 25 years among those children in the intervention group. However, the studies had a number of limitations that affect the study outcomes and hence the overall results, such as high attrition rate and systematic bias, 44 non-uniform assessment of outcomes across cohorts 42 and poor statistical analysis. 41 Studies related to reading Supplementary Table S3 outlines the studies that assessed the impact of reading interventions.
Reviews. Two reviews, one by Bus et al. 45 and another by Senechal & LeFevre 46 and Britto & Brooks-Gunn, 47 found that story book reading to preschool children led to moderate improvements in language development and literacy skills. An interactive style of reading was an effective way of reading to children.
RCTs and quasi-experimental designs. Intensive 18-week home visits as part of the Head Start Program, 48 which included parental education about shared book reading, resulted in significantly increased literacy levels and language development of the children. Less intensive 3-week training did not show any such changes. A similar effect was noticed by others in a low income multi-ethnic community in the United States, exposed to shared book reading between children and parents and parenting skills training. 49 Parents were provided with age-appropriate books until the child reached 22 months of age and assessments made after the intervention showed significantly increased levels of child literacy in the intervention group. Needleman et al. 50 used a convenience sample of 1647 children aged 6 months to 6 years and exposed them to age-appropriate books and shared reading. Besides parents, volunteers also read out to the children at every well-baby health clinic. Shared reading was considered as one of the most desirable activities, and the children in the intervention group had significantly higher school success.
Cohort design. Other researchers studied 108 children (<14 months of age) exposed to shared reading and found that maternal rather than paternal literacy was significantly more important in development of the child's language skills at the end of 2 years. 51 Studies related to reading and basic MCHC Supplementary Table S4 provides details about 4 studies that included an intervention related to reading and MCHC services.
RCTs. The Abecedarian Project 52,53 followed a cohort until the age of 21 years. In this study, 111 children with a mean age of 4 months were provided age-appropriate educational support consisting of cognitive, social, language, perceptual and motor components, besides nutritional and other basic MCHC services. The control group received only MCHC services. Intervention was provided 5 days a week until age 3 years. Children's intellectual abilities were assessed regularly until the age of 21 years and showed significant differences between the intervention and control groups. Math and reading abilities also showed moderate effect sizes.
The Comprehensive Child Development Program, 54 however, failed to show any significant effect on children's intellectual ability or parents' confidence in taking care of their children as the case managers had not been able to plan procurement of services adequately, which led to failure of proper service delivery to the families. On the other hand, the Even Start Family Literacy Program 55 found some effect of providing individualized support to marginalized families in the form of mental health services, drug counselling, child care services, employment services, services for families with drug problems and nutritional services. Though children and families in the intervention group showed some gains in literacy and PCI, respectively, the differences from the control group were not significant. This may be because the program implementation was incomplete, the control group was free to enrol in other programs and attrition following randomization was large.
Case-control design. Pandey 56 conducted a case-control study as part of the Integrated Child Development Services Programme in India to assess cognitive development and home environment for children aged 3 to 5 years who had been part of the program for at least 6 months. The program provided community-based basic MCHC and preschool education. Cases showed significantly higher scores in all cognitive measures, with better results for older children.
Cross-sectional design. Zuckerman et al. 57 conducted a national, US-based survey covering more than 2000 children and looked for basic MCHC coverage in the community, especially among minorities. The study also asked about shared reading between the parents and children. Results showed adequate MCHC coverage in the studied population. Ethnicity and insurance coverage did not affect the result of the program.
Studies related to music with/without play and reading
There are fewer studies where music is the primary intervention. Although some studies are available from neonatal intensive care units, the approaches used in these settings are not always feasible within a community and hence have not been included. The results from four studies outlined in Supplementary Table S5 could be applied within a community-based program.
RCTs and quasi-experimental designs. The Early Head Start Program
58 recruited more than 3000 children and their parents and taught the mothers to read and have verbal communication with their children, including singing to them. The children were recruited at ages between birth and 1 year of age and follow-up was done until 36 months. Although only one-third completed the full follow-up, both vocabulary and cognitive development were found to be significantly higher in those exposed to the intervention.
Whipple 59 conducted a small RCT involving 10 mother-child dyads recruited from a neonatal intensive care unit and taught the mothers methods of tactile stimulation, feeding and dressing. Intervention group participants were asked to hum or sing to their children while doing all such activities for 1 h each day. The mother's perception of the intervention was increased, but this was not significant. At 1-month follow-up of mothers in the intervention group, there was no significant difference in either the mother's perception about the intervention or the children's weight gain.
Palti et al. 60 conducted a community-level quasi-experimental study in which two cohorts of children were divided into intervention and control groups. The mothers in the intervention group were taught parenting skills as part of a basic package and also provided age-appropriate toys to be used while playing with their children. They were also told to sing to their child, though this activity was not monitored. At 2-years follow-up, those receiving stimulation had a significantly improved development quotient. Maternal education, better socio-economic status and presence of more experienced nurses predicted better outcomes.
Cross-sectional design. Mackenzie & Hamlett 61 recruited 140 parents in one area of Australia and taught them how to use music to interact with their children. They were provided four, 10-week sessions of training and at the end of it those mothers reported using music to a greater extent while interacting with their children, as well as use of other acquired parenting skills to improve the quality of their interaction.
Studies related to Kangaroo Mother Care
KMC as a form of tactile stimulation, thermal care and means for enhancing parent-newborn interaction has been practiced, especially for preterm infants and had shown some effects on child development. Supplementary Table S6 provides details about studies with implications for community-level implementation.
Reviews. Conde-Agudelo et al. 62 conducted a review of the impact of KMC in Colombia, Ecuador, Ethiopia, Indonesia and Mexico. The hospital-based studies based in Colombia and Ecuador were single-center studies whereas the study in Ethiopia, Indonesia and Mexico was multi-center. The three studies included 1362 infants weighing <2000 g. The intervention group was kept in close skin-to-skin contact with their mothers for varying lengths of time and those in the control group were kept in incubators. At discharge, the intervention group had significantly fewer infections, significantly improved maternal satisfaction and significantly increased maternal confidence in handling their infants. There was also gain in weight. Psychomotor development, however, was not significantly different between the groups.
Another review on KMC concluded that it is especially beneficial for three specific scenarios: where access and availability of neonatal care is restricted; where there is inadequate infrastructure to manage the high number of preterm infants; and where there are good health facilities and KMC can help in improving attachment between the mother and child. 63 Meta-analysis revealed positive effects on increase of body temperature and weight of the child; benefits were also observed in reducing stress levels in the children.
RCTs, quasi-experimental designs and crossover trials. In one study in Colombia, 64, 65 630 infants weighing <2000 g were randomized to KMC or incubators, and at the end of 12 months it was found that KMC was suitable more for the infants with the worse health status and worse neurological problems at birth and led to better psychomotor development and fewer infections. Mortality was also reduced in the intervention group, but the effect was not significant.
In another quasi-experimental trial in Italy, 40 premature babies weighing <1800 g were subjected to standard care or 1 h/day of skin-to-skin-care in the form of KMC. 66 At discharge, mothers in the intervention group were significantly less stressed, and were provided better social and cognitive stimulation to their children. The children showed significantly higher responsiveness to their mothers and had significantly increased weight gain. In Nigeria, 13 LBW babies were given KMC or incubator care using a crossover design and it was found that KMC had better acceptability among the mothers and also resulted in significantly less hypothermia. 67 However, the results were hard to generalize because of selection bias 66 or strict inclusion criteria. 67 Studies related to massage therapy Massage is often used as a form of tactile stimulation for development of preterm infants. Supplementary Table S7 provides brief descriptions of those studies.
Reviews. Two systematic reviews of RCTs, from clinic 68 and non-clinic set-ups 69 are available. Both reviews included LBW babies who were <2500 g and the intervention involved massage therapy provided by trained personnel or no intervention. PCI, growth and psychomotor development were assessed. The studies showed increased PCI and reduced levels of stress and some evidence regarding improved growth, but no conclusive evidence regarding psychomotor development could be found.
RCTs. Ferber et al. 70 conducted an RCT where 51 preterm infants were randomized to three groups and received massage therapy from the parent or trainer, or received no therapy. The therapy was standardized and video-taped sessions of PCI were evaluated at 3 months. PCI was enhanced in those receiving therapy, irrespective of the type of therapist. Other researchers found that massage therapy provided by mothers who had been trained through home visits resulted in significantly better development scores of their preterm babies at the end of 10 months of intervention compared with preterm infants in the control group. 71 Resnick et al. 72 randomized 255 preterm babies to receive a standardized intervention as per the Infant Development Program protocol or routine care. The process of intervention allocation was based on odd/even hospital identification numbers and the intervention was continued for 2 years. Intervention included massage therapy, parenting skills, counselling services and other skills including play, reading and music. Those in the intervention group showed significantly higher development scores compared with the control group at both 1-and 2-year follow-up.
Studies related to basic MCHC Some studies involved teaching parents about parenting skills that were delivered as part of a larger MCHC package (Supplementary Table S8 ).
Review. Portage Guide to Early Intervention
73,74 was a program that involved home-visits and provision of training to mothers to identify problem behaviors in their child and skills to modify them. The mothers were also provided knowledge about child development and when required speech therapy and physiotherapy were also offered. The program originated in the United States and was implemented mainly in Bangladesh, India, Jamaica and United Kingdom. Program evaluation revealed that some of the issues that affected the program were: need for culturally appropriate tools and techniques; non-availability of trained personnel; and problems in implementing it across vast territories and culturally different ethnic populations. Although Portage was more widely practiced and had higher referrals in the United Kingdom, other countries applied some principles of the program and developed their own programs.
RCTs and quasi-experimental designs. Prenatal Early Intervention Project
75-77 was conducted in the United States and involved randomizing 1139 mothers from unfavorable socio-demographic conditions to four interventions involving routine prenatal checkups with or without prenatal screening. Another two groups were provided home-visits, either twice after discharge or a mean of seven structured visits for 2 years, where parenting skills were taught by trained nurses. Assessments were made at the end of 2, 4 and 6 years and questions related to child health and psychomotor development were asked, besides other evaluations. Children in the extended home-visit group showed significantly higher language and psychomotor development after the initial 2 years and also expressed fewer behavioral problems.
A small study in rural China, where only two sessions of appropriate PCI skills were taught to mothers resulted in significantly increased knowledge and parenting abilities. 78 Wendland-Carro et al. 79 randomized 38 primiparous mothers in one clinic in Brazil to receive structured training involving videos about parenting skills and appropriate techniques to respond to their babies' nonverbal cues. Results showed parental responsiveness to their babies' cries and smiles were significantly improved when video-sessions were analyzed.
Healthy Steps 80-83 involved a combination of RCTs and quasi-experimental designs across multiple sites in the United States. Services offered included information about good mothering, safe home atmosphere, screening for risk factors, child development and behavior, parenting advice, information about community resources and telephone support. Those receiving the intervention reported significantly higher odds of being satisfied with MCHC services. Mothers more often reported psychological problems to service providers and used less physical punishment to discipline their children. Awareness about the child's well-being was higher as was parental knowledge about child-rearing practices.
Klein & Rye 84 conducted a community-based study in Ethiopia, where 68 families were randomized to receive intervention and 47 were controls. The intervention involved reorienting the parents and teachers to culturally appropriate developmental issues and providing training regarding parenting skills, improved teacher-student relationships and use of verbal and non-verbal cues. Assessments were done at 3 months, 1 year and 6 years and the results showed that the children in the intervention group displayed better language development, better school attendance and socio-emotional improvement. The results were all statistically significant. The parents in the intervention group reported more confidence, better PCI was observed as per video-taped sessions and better knowledge was displayed about their child's development.
Cohort design. Watanabe et al. 85 conducted a study where five communities were selected to receive either a nutritional program or one wherein an additional child development program was added. The early child development program provided material support, teacher training, sessions for parents to identify child care and development issues and library facilities for children in communities showing poorer preschool education techniques. Nutritional needs were modified according to need. Children's cognitive development was assessed after 5 years, and showed marked improvement in the group, which received early child development services in addition to nutritional support, but overall growth in both groups was similar.
Discussion
This review identified 53 studies from high income and LAMI countries with a focus on play, reading, music, tactile stimulation like massage or body-to-body contact in the form of KMC, growth improvement and basic MCHC. These interventions were chosen as they are feasible to implement in many resources poor settings and can form a part of other large community-based MCHC programs. Another advantage of such interventions is that they encourage PCI, which leads to better child psychomotor development. Though the majority of the studies were from high-income countries, these were included as each of them was about interventions that could be applied to LAMI countries. However, such interventions have to be suitably modified according to the cultural and other contextual issues like health resources within LAMI countries, and piloted, before taking it to scale. The key observations are outlined in Box 2.
This study is, to our knowledge, the first comprehensive review of such interventions and is based on a detailed search strategy and identification criteria for eligible studies. Importantly, it helps to identify a large number of interventions from LAMI countries where it is already being practiced as part of programs or have been implemented through research projects, in addition to identifying studies from high-income countries.
There are some limitations to this study, however. First, though it is a comprehensive review covering a large database and involving a hand-search of available databases and literature, it does not include a stringent quality assessment protocol as in a systematic review, such that, no cutoff score was applied to delete a study. Although some may consider quality scores to be essential, there are opinions against it. 86, 87 Second, it is possible that some studies may have been missed due to the scope of this review or search strategy. Third, studies published in non-indexed journals may have been missed as the electronic databases searched include only indexed journals with at least the abstract in English. However, we used a rolling technique to identify additional literature in the reference list of the articles reviewed. Even relevant studies reported in non-indexed journals, which came to our attention were retrieved and reviewed.
The current review was not done from a theoretically based child development perspective and hence did not aim to summarize the benefits of specific strategies of intervention, such as, modelling, exploration or problem solving on child development.
Evidence for play and/or reading-based interventions A major issue with studies related to play and reading are that often it is difficult to isolate individual effects of play or reading
Box 2 Key observations on evidence related to different types of interventions
Play and/or reading-based interventions K Playing with children during their early developmental year (age 0 to 3 years) leads to better psychomotor development of children over time. [11] [12] [13] [14] [15] [16] [20] [21] [22] [23] [24] [25] [26] [27] [28] K Play led to better parent-child interactions (PCI), which in turn led to higher confidence in mothers to manage their children, better knowledge about developmental issues pertaining to child growth and a better home environment.
K Two studies showed positive impact on child development, though they were part of multi-faceted programs involving MCHC.
56,57
K The combined effect of play and reading, distinct from other intervention components, was difficult to differentiate except in two studies, 39,40 which showed increased use of toys by mothers while interacting with their children, and better PCI.
Music-based interventions
from other program components, which typically involve improved parental knowledge about child development and improved interaction skills, and also knowledge about appropriate nutrition and child growth. Some studies with a focus on reading-based interventions which detected improvement in PCI, however, were not able to detect direct beneficial effects of reading on child development due to problems in assessment of outcomes, inadequate study designs or difficulty in implementation. 51, 54, 55 Overall, both play and reading were beneficial for a cognitive development of the child.
Evidence for music-based interventions
In contrast to play and reading, the evidence base for an effect of music therapy on child development is relatively weak. The evidence is minimal and mostly restricted to improved atmosphere within neonatal intensive care units. Music or maternal singing results in increased PCI and this in turn leads to better child development, increased gain in weight and reduced stress. 59 This could indirectly affect cognitive development.
Evidence for KMC/massage therapy
The review showed that KMC has definite advantages for resource poor set-ups and among children with LBW. Darmstadt et al. 88 have found that skin-to-skin-care benefits both low and normal birth weight babies in rural India and advocate that the intervention be provided among all newborns in low resource community settings. Blauw-Hospers & Hadders-Algra, 89 conducted a systematic review of 34 studies on the effects of early intervention on motor development of children aged 0 to 18 months. The interventions were provided to three groups of babies: restricted to neonatal intensive care units; birth until 9 months of age; 9 to 18 months of age. The review included different types of study designs and had a huge amount of heterogeneity with respect to intervention programs and included KMC in addition to other sensory and tactile stimulation and stress reduction techniques. Most studies showed a beneficial effect on PCI and some positive effects on motor development. Evidence for massage is conflicting and suffers from inadequate study designs, and requires better quality research, especially community-based research.
Implications for future research and programs DiPietro 90 reviewed early development programs for children and concluded that there was not enough evidence in support of the benefits of reading, music and other comprehensive programs on child development. Her conclusions were that reading to children and early education programs had some benefits, which were not sustainable over time and available research at that time suggested that such programs were not cost-effective. However, it was clear that PCI did improve and hence, such activities were desirable as long as they did not do any harm. On the other hand, more recently, researchers have highlighted the importance of early cognitive stimulation and provision of learning opportunities in improving early child development, especially in LBW and malnourished children who are at increased risk. 6, 8 Walker et al. 8 outlined psychosocial risk factors along with poverty, biological risk factors and socio-cultural risk factors as key elements that determine the neuro-cognitive development of children.
It is clear that whatever the form of early intervention, PCI improves and this in turn affects early child development and contributes to better care for the children and improved cognitive development. This is clearer through some other studies which addressed PCI specifically or as a package involving basic MCHC services and found a beneficial effect on child development. [75] [76] [77] [80] [81] [82] [83] Although it might be true that interventions targeting children or parents have different outcomes, it is difficult to differentiate the effect of the two approaches. Even some specific interventions, like KMC, that target children, have components of PCI, which may have a role to play in mediating the benefits. PCI is conceptually very difficult to capture through any objective measures, and even with video recordings or questionnaires, there are many emotional factors within PCI that may not be captured adequately. Further, PCI may mediate the effect of each of these interventions on the outcomes. Both animal and human research on parenting styles, have underlined the importance of early parental nurturance on child development. 90 More research is needed in the area of PCI to develop assessment tools based on appropriate and comprehensive cognitive models that are able to capture outcomes with greater clarity.
It is also important to note that for some interventions like KMC or programs such as Infant Health and Development Program, benefits were observed in subpopulations and policy-makers should be made aware of such limitations. KMC is also a more time-consuming intervention and requires involvement of community workers to train mothers appropriately. The effect of other interventions can also be affected by the setting of the intervention, such as, school-based, home-based or clinic-based.
In this review, the aim was to include interventions that were either community-based or could be easily adapted within community-based practices, but most were delivered through home-based strategies or a mix of home and school-based strategies. The interventions included a mixture of information sharing and skills training and it is difficult to differentiate the benefits of each of those two methods. Thus, for most of these interventions, it might be conceptually difficult to say that the intervention was purely child-specific or parent-specific. Again, a number of these interventions, were part of a composite program which focused on improvement of child health. Although this was useful from a logistic point of view and ensured sustainability, it made it difficult to assess the effect of individual interventions within that program.
Another aspect that needs to be considered is the effect of different cultural beliefs and practices on child care. Although the scope of this review did not specifically look into cultural aspects, communities might differ on their understanding regarding what are acceptable practices to be used with young children and at what specific ages. Reading aloud or singing might not be a common practice in some communities, especially with a motive to improve cognitive stimulation. Reading may have to be modified to story-telling or using picture-books, where illiteracy among parents might be an issue.
Studies assessing cost-effectiveness were also lacking and future research needs to assess this aspect more. More research is also needed to develop structured neuro-developmental assessment methods for use in community-settings by using pre-post designs. Various tools also need to be developed and validated for use by different types of professionals, depending on their expertise. There is also a need to develop and validate culturally appropriate instruments for use within specific countries, especially so for some of the more challenging areas such as PCI.
Conclusion
In conclusion, this review was able to provide comprehensive information about the type of research available related to play, reading, music, tactile stimulation and PCI and improve our understanding about the effectiveness of such programs. From the policy perspective, it showed that play and reading were two interventions that could be implemented through community-level programs after suitable modifications. KMC could also be encouraged but further research is needed in community settings among all newborns. Music and massage therapy are under-researched and need to be evaluated more using better research designs prior to taking these interventions approaches to scale. Overall, any intervention led to improved PCI, and none showed any adverse effects; hence, could be encouraged by community-workers while interacting with parents with newborns.
